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PROBLEM TO BE SOLVED: To planarize an interlayer 
insulating film which insulates an upper layer wiring and a 
lower layer wiring, without applying thermal stresses, 
SOLUTION: An interlayer insulating film 35, made of a 
non-heat melting silicon oxide film, is deposited on an 
upper layer of a storage capacitance 33, and a resist is 
formed to cover a region of low altitude and a boundary 
region of the interlayer insulating film 35. Then, using 
this resist as a mask, the interlayer insulating film 35 is 
etched back. In addition, the interlayer insulating film 35 
is polished by a CMP(chemical mechanical polishing) 
method to selectively polish a protrusion 38, thus 
planarizing the interlayer insulating film 35. In this 
polishing, the position of an end of the resist in the 
boundary region is controlled, thus limiting the distance 
L to not more than 10 pm or the ratio of distance 
L/height H to not less than 1. 
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7tVui;^ hSr^^L. SSE^d- H'v':^ hSrv;^^ 
WE1^*6^KI4> iS^SfclBgJtlfcM I S F E T<^ 

WE® 1 *5j;0:m2roiS©mrlc?i5^$ixSBfrlE4^^«i: 

ft. 
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ummmLxfi^^iifz.mmo±^ti^mm{h^<'^- 
y^. BiW.±mmih^<i'-yu^<r)m^m:xj^^^m^ 

i:^oy-^Y^'y:^\-^-r:^i7 t\.X:^y=f-y^L. m 
^^y'fy^\^ii'OM^^Mzmun^W$.<o^&U^ 
"^tsmWM^^WB^ C M P feic J; 0 ¥^ LX^mt $ 

mFESPt^ii. ^yitp.y-1/^ i'yir:^Ty'yV-f'{ h\ 
^i'yt fcliUft^ b )!£ 5 y- h tt^^T-fc S ^ 1 

9y^:^Ty. ^y^:^=ry\/^)^-( 

Mit'^-?yi^h^£bDRAM(D\^y h^X'h^^2<om 

^y^T^ry. ^y^T.Ty'y^)^^ v\ f-^>yt.tca 
mtf-^yf>^htji^^mm±<r>:fu- hwmxh^w.^ 

^y^7.Ty. ^y^:^7-y'y'^)^>{ h\ g-fk 
^y^^T-y, 9yif7.7-y^y^)^^ V\ ^^v, Wc 

[000 Ij 
[0 00 21 

V^%<OW((\ jS¥<0;*C§J:DRAM (Dynamic Random 
Access Memory) ICjot^Tfl, ^ -=6 y -tr/K^^JSI-ft;IC# 
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[0 0 0 31 w(^i9/^tiffisaffl^*«^(Z)s$5>f- 

7- 1 2 2 6 5 4^^aiC|2«^ix-Cl^5J:^tC, BP 
SG (Boron-doped Phospho Silicate Glass) ^<n^)y 
n - (c J: S ¥m <lr ^ ^ y 7 ^tc J; 5 ¥±5 {t ^ 

wmk<o\mxh^^mW'^'~i 5 4 5 8 ^^^m<Dm 
~ro"oo"4i ^^mwimm%mw<om^i}\ir.'^m 

(DW>\c{^<>Xy^'ry^<(DM'&mtt^£^mt^J:^. 

[0 0 0 5] m^¥mit(DmtLxn. tct^it. ¥ 

S Ififfj . p 1 5 5-p 1 6 4(cE«$ixTt^'6J:9 

IC, SOG (Spin On Glass)Mfo^V^^i^g;i^^;^f7>^CC^ 
CVD (Chemical Vapor Deposition) £D^®SJ£ 

/^::^xj^^m^Lxs^¥mt^'^^:bmm^^hh 

[0 0 0 61 -^ti. m^^\C^±^J:^XJ-y<jU^iKiti 

mmx^^^m&<ohbt^^tLx. fctxtf. 

^5^ 1 0. X|IP^^^^T. r^W**j 1 9 9 6¥ 
^^^?/^fe*5j:r/CMP&;6S^e>ilTl^5o :^y^y<y 

^m\t, y:i'hu'Jy^himm^\z.Ltih(o^ socm 

/H^ct^^g^ ^ffiT^^Pp^lli:/^!^^ CMP (Chemical 
Mechanical Polishing) fel^mrE^ y'^^'^y^ felC^T 

xm'^mz.mMc-fu-t:;^xh^t<omm^-mit^M^ 

(000 71 

[^W;6«LJ:5^t5-^Sl L;!)>U^;d^b. DRA 
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iE#^¥7- 1 2 2 6 5 A^<km^m.<om\x mk. 

^y7L-^±ICJFM$ix5^11gcoE.=®t^<0±llc 
m^ti^m 211 oratolftl^gfi^-h^^lc 

[00 0 8] rtlil. ±EDRAM(0^. ^^UTl^ 

<r>'m^'^\m^t^^m^±zx\*^hfzt>. ^iS@(0 
10 Sa«&±tc^aLfcir«1*feg^M(7):x:y^/V^ft5r#^<t- 

[0 0 0 91 r<o^, irB»Mc7)J^if^+5>(-J¥< 
S^^fPT'fe5^ia@SS±lc?g^$i^fc^ll@oEII^ 

[0 0 1 01 ^/c, milELfc#ig¥8-l 5 4 5 8 9-^ 
WIPO^^^|CE«(OS^P-CI1. BPSGKoyyn- 
(^^|C8 0 0t:^l^9iSmt^®$tt6fc>6. ^Jg*>5V^ 

[0 0 1 n ^n-y^yi.¥±l^t^gjgtS«-e 

SOGMfo5lMi:fiSt,^;(f7X(^^flj:^3j:DJ^iiiC 
[0 0 121 Sfc. =^y^^'^y^^X\±. -fu^y^tm 

Liv CMPff®icj;»9irB^f6i^jS^(Og^^N- 

Sfi. mm5^(o^mm^x^w<^->\m^ir^ 

y-<-y^hcyWixmm^<y V(DmiKl^±Z:bi^^ 
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(0 0 13) *^?g(DB6^(i, ±l<oiB^i:T«©SBi» 



^MlLomaMX^mHiicLXiOMX-^-i^l^:^ 
[00 2 1] ^2roig(c:J;»?CMPWe%ff9 



[0 0 15] :^%m(om<r>sif]it, y^V'J y^yy^ 
[0 0 16] *^pjroffiroBe<j(i, ±SnmBtTM(0 

nmt^^mt^mmiL(07 y^-<^ vtt^%.m-ti>^t 

<r>x^ hmi^W^-fb z. 1 1 fe5„ 
[0 0 17] ^mmomm^£it>mc'i:(D^<Dmi:^m 

[0 0 18] 

[0019] ( 1 ) :^?tm<r)^mmmmn'&wnm& 

SLxm^^iitcmmo)±%fj::kmm&^<'?-y^-^tt 

^i:^tf^mmm^mm(omm:^mxh-ox. 
may<'f'-y&.i^(Dm^i6j:xj^m^m^^m^y:t- v u 

v^^h^rJ^figU y:i-Yui^:^h^-7y.^ tLXSmik 

Ko^®SrCMPfelcJ;*)W®-r5^2(7)Ig?r-&tft) 
[0020] roi^ /i¥jg{*«aiHiK^SwSi!jg:^j£ 



[0 0 2 2] irEO:^sa/<^-yH:, DRAM 
Uc^^!6$ix5l/>*3(^5COB«ji(0^. DRAM© 

(0 0 2 31 4fe, Hfiieroiciia/<^->i4, iS^Egfc 
SSB^^nfcMI SFETcoy-mSifcttElgtJ:?) 

50 r(OJ;5't;*:ffia^<^-i^ttCMPj£(o;i5(L-ej4^ff 
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10 0 2 4] ( 2 ) *^mo^mMmm^-mmi^ 

l^m. mria (1) fe«<oi|i^{*«ffl|5iK^«roSig:^ 

, 1 0 0 2 5 ] ssia ( 1 ) mm(o^^^mmm'&U(Dm 
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ii'ommLxw-mt^iitLh<r)xh'o . ^Mmm®^ 

gfriELfc (\) {Z) nm^l3mci:y)m'&thz 
bt^X'th, 

[0 0 2 9J ti:ii\ MSWirLT. ^Vify^y-V, 9 

^T^y-y, ^y-tfT.ry'y^)^^ \\ '^'^y^tcttmt 
i'i'yfi^ht£?>W^m§s.<o:fu-\'W^, ^y^fy^j- 
y. ^yifT.y-y'y^^^ h% mtf-^y. t 
5 - 4 fc li^ii^ f> 5 jgi^TLlcjgfifc $ ixfcgjig^giS 



ICI 0/imrojEHi-t-5::i(CJ;t), Id^^giS^Jroli 
Sri OMiniBlTir-rSfcO-Cfe^, roipjc, ??^gi5 

*5Ct 5 CM P^FaX'IS iJ^^^i 5l^J^a^b^^r*a■t 6 C t ;is 
nlflEi/iSo 1-/i*3*>, CMPiF^-Cttl 0,<niSSiil 

lo 0 2 6] 4fc. ^^^JIElifcN-tSSPd^i^^Ko?^® 

10 0 2 7] ( 3 ) :^m(o^'Mt^mEmmm<o»m 
^ffiiSs iirlH (1) *fc(4 (2) ae©¥*<*«a[iHiK 
^firoUii^iS-efeoT, ^i*>J;0!^2roiSoiflc 

10 0 2 8] (4) :^?im<j)mmmm$&mmi. ¥ 

M?^i&mi:ttimmmmmvh^x. smi& 
mmit, mmmmm'i-mf&i-hnmci&mix 

MfSL^iHtmm(0±^f£:kmm{hy<-f-yi. :kmm& 

^<^-ym(omiiXxfmmi$.im^y* h yy?. 



Zbi^X^h. ^<Oi:o^£mxn. fif5l5ffll/^P>tlTl> 

20 y^itmctt-<x^\^^mn.mhi\iHmmm^m^i-^ 
[ 0 0 3 0 J s^i^mmix ^^^sttt^i^ y = 

[0 0 3 1] 

icS':Jv>Ti¥itticiftigt5. f£)o. mmomm^kumi- 

Sfc^^>(D^II||i^5^,^T, l^-(Olil6$r*t.5«Wl-ttl^ 

1 0 0 3 2 J mm<omWi d mm. ^ne^ro-nis 

( 0 0 3 3 ] m 1 (C^-fD R AMlCtt, ^SlelJSfflilS 1 
^Igt 1 6 T-tt, |H|?SSr«^t5M I S F E T^cO*^-;6S 

^o^m(r)^m\cm^$iih''<^-ya, nm^-^n 

WlM^<i'-ytf£^<D\znL. ^^y7U^^^l7X' 

<O^Mm^^)M>''^^-yiA^mmt-y<r>i^mW< 
^-ybfi^, z.(Di:')t£W»''<^-yti^mm''<'^~ 

yti^mELkw^-^cM?m\ci.'o^mtiiii. mm 
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loo 3 4] tfc. ^^yji^-r^igji wag 

- y (D^lgc t ;t o T V ^ 5 1 OT'fc •5, 

[0 0 3 5J LA-L. &.T\cmmtmm^^i:m\>^fi 

rofi^i-)£Srgi§«-r5„ 02-01 3ll;^||J£wff?Sl 

[0 0 3 6] *-r. 02t^-rj:3i-. p?f?«¥j»«^s 

mmi9^:m^-r^<, $?>(C. DRAM«omMISF 

E T mm ^ti^mmnm^ n ^ ^ /u 2 o ^rjg^e 

iHlKroM I SFET;6Sfl^^$n5^«lCn !J7^/U2 2*3 
±rJ«p'J7:t-'^2 3«rffM-i-5<, 
[003 7] 1 9 IX 'JSi^<r>yir h y 

y 7 7 7 ^ t5 J; J, ^ > ^/-g^g^r/g I, ^fc ^jt<0 JF^^fc 

l>:n/U2 0, p!>a:-'l'2 1, n 2 2 t5 J;?^p 1^ a: 

Ji^J5£1-5ri;JST#So nl>ai/P2 0(±. DRA 

D R AMco«if^fi«tt?r|6)±tSffffl75S*)5. 
10 0 3 8] @3lc:^1-J:5lc, ^j^^ficS^^f i 8 

O^ttifeir'/- hm® 2 5 Sr-r ;^ ^' t LT g Bll-^6<){c 
So $blcy-H;^2 5©ffi!lffiJc->y='yg^l::Md>t) 



->y =^ymtmimmL. 'twyv='ymtmi:^^ 

igS^*fi!fei{^^«J^^2 7 lcaA$ix5^*fi!fett. p •> 
31/W2 imxfp !J'3i/P2 3©^|cttfci:ttf y 
t^lf(OnJi^TMi^> n i'3i/W2 2(^)i|-^ia4sKDy|^ 

914, p 31/1-2 llCttJl^^$ii-f. pl>ai/P2 3ICtt 
A$h-S. 

[0 0 3 9] ±iE(DJ:9(CLTff^J^$nfcMI SFET 
tt. p !>i/l'2 l±tJgj5;^eixfcMI SFETttDRA 
Mg)p<^y TU-r^J^l 7CQgg^MI SFETQ t 
9, n '>:iyW2 2*3j;0!p ^>a;/l'2 3±lCf^;i£$JxfcM 
I SFETI4#*DRAM(D^ia[51jK^JgEi 6(7)pJf^M 
I SFETQpioiO^nBMI SFETQnir/i5„ 
20 [0040] iJcJC, 04 ICtS-T i 9 IC. iji^^S^^ 1 8 

tzt^iii^V ^ymimt-r^ZtiiX'^. TEOS 

[0 0 4 1] 05(C*-rj:5JC, <ii^<D^i£tCj; 

UDRAMtOtTj. fits 1, If J/ h«3 1 iPlBftff?^ 

/«-t5„ l^y h^3 14oJ;t;iBi»3 2ilSg»3 3i: 
llSfS^g^ 3 4 l;i i •) Ifeiil-S., 

30 [0042] mSiZT^-tiiolC, WmmMi33(D 

±.m\^wmmm3 3 <jrS5«p^teai3 5 ^mmi-i>o 

Sa^ft3 3 WJigi5c7)^rB^|6#K3 5«:. 19^*3 3 

i:3 3(ojF^fi£$ti,/,fi/^-t<Dte<o^« mm&^mm -e 

II. iraite^K3 5roSii5(4i£< /ioT*JOv M^l^W 

10 0 4 3] ttc. Mmm^mzsa. ^B^mii<oiy 

S, :i © J; 9 ic® FbII&^K 3 5 Sr t^m^^iD -> y = V 
UT^-WSiSttSreJcSL, DRAMcDftm4<t|pI±tS 
[0044] 0 7 IC.T^t J: 5 IC, irBlite^03 5 
3 7Sr?gj*-r5, U'i^>^h3 7«?i?fi£l4^^©7d-hy 
50 [0 0 4 5] Wc, 08»cjptJ;5lc:, Uv'xh3 7Sr 
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D R AMW^gt 0 iff «ttSr|6l±1-S r t ;iST- 1 5. 
[0046] /ifc, ^#MlgE(^*Dl:f 5 I/v?;^ h 3 7 ro® 

^SB 3 8 Srlgg^^lcgfg LT ^n-/<;u/^yjB-f|:: jrH 
St5ri;6s^rtgi:/i5, i-tit>h. CMP5f»i±« 4i 

^fffi L /ift $ HWJtSr 1 Jil± i ^5 r fc I:: J: 9 3 

[0 0 4 7J ftjC, lai OJC^-fi^lC, iraif6i»J»3 
5<SrCMPSlcJ:i9©F®t-5, WS^-?3' K3 9 

14, ??SgB3 8lCiS5{6<){C^)ttL, ^ggi5 3 8^SS?W 
immi-^Zbi:fj:i>. /^*5. gFg^-?3'K3 9iLT(4 

I- J; 19. 1Ph1^^S3 5(O^E<o^^>-v'<^fllSiJL, 4 
ijy^ h/<tCMPgFS«:ff9Ct;45nitgi/^5. 

10 0 4 81 ±E©CMPWJ|©^*, 01 HOT^-t4 
[00 4 9] /ife, 1 T?I4. ±iB<Dii*), 

gp«ffi^95l^l47'^- hS;SicWfi|4(c5 Lv^^JgfcS 
l'^l4^Mft-&!fe*rffll^5ri!65X'^5„ ^Sfo^l^tt^ 

5, SfflS«3 3©gl:if6Mi^(j:t>»i»14<Offil^ 
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fiftX, DRAM«7)i4HecD(6]±tiiiS;9{|:^(OStJi;5rg 

[0 0 5 0] mi 2lc^-r4 9lC, g!g^?L4 OSr 
§§PU ^ii7L4 0lcj8i^gp*r4 iSrmL, ^^,{^13 
iS4 2SrJfMt5, 

[005 1] S^7L4 0<4^^<D7;i- M; y/7 7-^*J 
'0 mwmm3^i^yu-,<Mz.w-m^^ 

g^?L4 04rg3Pt5rt^ST't^„ 4fc, 
i;y©#S{^4!9JiiaiHlJg«^0*SSS:|Sl±L, 

[0 0 5 2] %^W4 1(4. fcj;^(J»V^>^5'V:^^ 

So 

[0 0 5 31 821^4 2(4, fct;t(4T/U 5 = ^7^4^(4 
ffi?Sr±^m^i:L, ?-^'>'*fc(4gftf^^r>(cj;t)f-i^ 

*fc(4li, ^^>ifc(4Mt:^^:^(4, ^^^rocVDffi 
fe 5 1/ M4 ;^ J- ft (c 4 ►) JFJfiE-f- 5 r i T- # 5, 
[005 4] ft^(C, m 1 3 (C*1-4 9 (C, 
4 3$riiaL, ±i3i:l^«ro*fe(c4!9gigJ7L4 4, g 
ggti5tf4 5fc40!Ell4 6^?i5^L, ^( e>»cara^iSil» 
'0 4 7 5rlifflLT, *»ig©Ji^^giroDRAM;6MJlJ^fifc 
•fS. irflite^^4 3, 4 7(4, fcirx.(47'7XvCV 

lMi:-tSrt;45T-#5;55, SOGJ^Srffll^-f (c. 7°7 

a L T C M P (d 4 q^ffl-f b L T 1 4 1 \ 

[0 0 5 5] if.%mmm. i <oij^^#:*aiHiifs^so» 

5@;^j£{c4n(4, ®P4*&»K3 5W¥iH±^(6]±-r-5r 
i-i5T?t, ^:<Dt«0IS(O|E||<OM«Sfc2.l>(4»rll=SrKF 

40 l6)±LXDRAM<D<S«ttSr|6)±-t-'5ti:t(e:f-s'7'f- 

Srffll^'tV^fc*, IfyhiSSl, mw^%.3 3<hy%%, 
ffi*;40!7'i^- has, fo5i-^(4§»ffeiygic^ll, ^ 

m-^ifeSri8t^6rt;!)ST-#, DRAM<Dtttg(0(6l±i: 
M3 sic^^^gtttrov'y ny^ftss-^^i^xKiltt 

[005 6] ir«m»K4 7 W±Sli$ blcBB^ 
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[00571 {3IJSro?^ffi2) Ell 4~|g|l 6(4*|I1S 

10 0 5 81 *iiis«)?i^ii2 (Dig5g:^)£it. m&mm 
[005 91 mM<mm 1 1 mm^. i s f e t 

Qt, pffjMI SFETQpUir/nJ^MI SFETQ 

iimtho jiJ?MI SFETQ troji^^^ix 

5®l^£il^1-w^l^fo-J:i;^#^«|c: vV'y^ f 4 9 SrffJ^ 
1-5. 

[00601 Mf^immA 8 life t xff y V®{bK 
tl-SrtiiST't, TEOS {r 

^M4 8 (O^S?g:|^t^. II 1 4 tc^l- J: ^ (cTifeSBM-C 
fcSMI SFET(0Jg^^S:S!*LT|Hia^*^-r5.'b©X* 
fcS^S, ^aSJSmSl 6(0MI SFETQp, Qntt 

W»fi{hmi^-i-hm^^<^-l^5 0i:tii). DRAM 
(Op<^y Tl^'CMJSl 7»atRMI SFETQ t tt^glc 

ff^jsS; $ tiT I > 5 fel PflliteSt^ 48iiTli^^^-vroi!D 
SI5lct^:feli:«*ii*n«iai?fe^K4 8Sli©Ji?*^ll:*: 
®a^N-^-y5 1 t/^S, 

[0 0 6 11 t^K, m i 5IC*1-J; Uv?;^ h4 9 

iUg4 8^is'5^^>*3'i?-t-2>o r(Dj:^lc;fc:ffiay-?i?- 

^5 lo^^aij/^z-^^x^^-fsrirliij;*), 

4 8 \Z±W^^<^~:y 5 I i5/i< !3 . 1^J&^4 8 

©^ffij-i±??ssB5 2iQJ;o!^a^ffl/^"^'->5 ooh-ifiw^ 

[006 2] Jt#«l«IC*Jlt 5 U v*;^ h 4 9 roSg 

g5«fig4r$iJ|filL, 3?SgS5 2(DlEilLiSrl Olimilil 
1^. ESlL/if5$H<OJt?rlW±i-r5ri: 

1 0 0 6 3 1 ftic:, la 1 6 ic^-f-J: 9 ic, 1Pb^^S4 

r t i /is, fiH. mm^"^ 5' K 3 9 1 LXiimw< 

I6«^M4 8©«E(D^^>—:;'iJr«)*JL, <t*)y7h/iC 
M P9FS$rff 5 r t T?# 5 r t liHifirojgS i I^^T- 

[0 0 6 4 1 ±iE©cMPfFSo^ji. ir.gitfeiyK4 8 



7^ 

2 5 0^mtt^|6]±t, DRAM(0ttB6<^|Sl±iifi*ffl 

[ 0 0 6 5 1 /iio, z(D^^<DTmti.mm(DmM 1 1 mm 
[006 61 :^mmmm 2 <r)^mwMm^^'^m<om 

SSm'-ro^fS^SrlllSrtiST'tSo IPelilfe^ 

[0 0 6 71 OliSroff^ffiS) mi 7~|il2 l(4*||ffi 

[006 81 *|llSrojgffi3 (0Sj§;tri£l4, 3IJ£roji?fi§ 
UCfc(t5m5Wia*T*l4!R]^-CS)-5, Lfc;4SoT. 

[00691 nmmm 1 i pi^j^, sag* 3 3 

fi£ t fc^. m 1 7 (c^-t- J; 9 (c. IPfllfe^K 5 3 SrJtH 

[00701 sag* 3 3 a)±^(DMm^m 5 3 
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